On the validity of the spectrophotometric determination of oxygen saturation of hemoglobin. The wavelength dependence of observed oxygen equilibrium parameter values.
Spectral changes of oxyhemoglobin induced by such anions as 2,3-diphosphoglycerate, inositol hexaphosphate, and Cl- may affect the validity of the spectrophotometric determination of oxygen saturation of hemoglobin. Therefore, the anion-induced difference spectra were extensively measured under a variety of conditions and accurate oxygen equilibrium curves were determined under representative conditions with detection at different wavelengths selected from peaks, troughs, and zero difference points of the difference spectra in the visible and Soret regions. Oxygen equilibrium parameters including the four Adair constants (i.e., equilibrium constants for four steps of oxygenation) estimated from the equilibrium curves did not show any dependence on wavelength within the limits of experimental error. These results indicate that anion-induced spectral changes do not invalidate the spectrophotometric determination of oxygen saturation and confirm the validity of the previous conclusions drawn in our series of studies on the effects of anions, pH and temperature on oxygen equilibrium parameters.